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Abstract of JP2003197612 

PROBLEM TO BE SOLVED: To provide a novel 
manufacturing method having high flexibility in 
selecting a material and to provide a patterning 
apparatus suitable for conducting the method. 
SOLUTION: An electronic element having at least 
one material among a conductive material, a 
semiconductor material and an insulating material, a 
circuit board, an electronic device and an 
electrooptic device are manufactured by a 
patterning apparatus 1. A method for manufacturing 
the electronic element and so forth, comprises steps 
of disposing a base in a vacuum atmosphere 
substantially regulated to the vacuum, discharging 
at least one of the conductive material, the 
semiconductor material and the insulating material 
or at least one of a precursors of these materials 
from a nozzle 3 into the atmosphere, and disposing 
at least one material at a predetermined position on 
the base. 
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[0 0 4 5] 0 3 (c) iC^-f-i 51^^ 

.xy 2 0 5 a, 2 0 5 b%iiL, 5 0 0~6 5 0°CO 
JR«H1£:2~1 6Bfp B ^P^, 3*K<Z)iBi§rffc;t;:fli^fctt 

^fcOfc^Oi^Ji^ 5 5 0-6 0 0 
^T-fTftft-Sfcft, 5 0 0~6 5 0tOi^lT*+5)l; 20 

00°C, 8Bfr B 1»^a^APx5^ 9, ttffi^c* 

(=y*vu) fc&ffrljfa lentil;* it, !)yK-^I«2 

0 3b, 2 0 4 bt#Jix?)y>tJ:!)>r*y?!Jy^L 

-7 P ««2 0 3 b, 2 0 4 bJC»JEE-?-5««) 

ft, Sfc, ~ft(C£oT2 0 3 a, 2 0 4 a-C^Lfcj® 

*lc#*ttS = y^-/no»Sl±+^fi«$ix4o ft 
is, z.<r>ffy9 y {*^S*wTgP*®tL 

T8e9, K7-T^— TFTRt>*iS^T F Toy — 30 

[o o 4 6] 03 (d) (c^-ri ^ t^y- bmm 

Hl2 0 65r^-T5, 0 M&SI8I2 0 6 0fp)c* 

LTii, i 1 lc^Lfe/^--y^f 1 S:ffl^5 
*ft^jg| C ^ffl$n-5„ -fftfr*,, sfifeS«2 0 1 £ 
0 1 {ca* LfcH£^-r 2 rtfc Atb-bffifflBSr-htcrfi] 
(t^^T-^x-v : 4±l>ittgL, Zb^Z ricfia^B 

£t5inic *^ii4^#»Hti^ftv 

fatiss^fs: (0^-tt-f) t^f-^4i©iS2oi 40 
£i5?a?&g (y x/u?l 3 a ^b^i^LLfcftfircit 

0^fi£#£f£;t)P?f6#© 9 [£«fc o TBrJEfiSfc * L 
Tis< 0 

[0 0 4 7] :;t, y-h«ti2 0 6<DfMtt^ 
{tS* jj» b ft 5HJ£o±{cMfclilil^ b ft 50 
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£ L fc J: 5 U: JDHft^S 9 T-0f £rfig (c * t? Jpfi L , 

mm&m 7 [cmx-tz meAmwrn 1 0 & 

yX/iyfL3 a *»?>J|^i'W<-2rtJCI±a$*5 0 f 

Itt&SXgft^- 2 fllcffMW^P±tb£ft6 

^<bl^ft3o ftib\ K^+w<-2AS1*^«v^^« 

ft 5 w <t t,S>5o 
[0 0 4 8] L/t#oT, ffiiJfflia5(CJ:oT"Il(l«*l 1 
Oif^^flL, -ftlCi 9 y X/UJL3 a ^112 0 1 

5 r t \c X 9 , r ©J&jfctm&SS 2 0 l ±rodTj£&B 

**&&IR2 o liiaWtttt-Si, :®MTOiilS2 
o l o££ic£r-?££P£ft6;L tic J; 9, lafktTrc 
ic|l££ft5„ ft*J, y-h«i)i2 0 6©Iil;o^ 
Tti, s<t-~yy%W 1 Icj;5*ffilcftx.-C, XyX 

J: 5lctTffM$ft-5y- Fill2 0 6(2, BifStTF 
Toy 1 - Mte^Kt Lxm&1-Zi><Dt% 9, )HI¥tt0iJ 

X.ii5 0~2 0 0nm6Sl:M^5, 
[0 0 4 9] y-Hfe|Wll2 0 6«r»*Lfcfe, rft^ 
Kffif 1 ^y^-2;6>ib&9ttjU 0 3 (e) fc^-f «t 5 

WWlc|^*1-5o B5(iTFT©±lcy-H6 
^2 0 6^?iL, K^-r^-TFTioi^jf^it 

*5tB«©Jb»i^±i-5,, ftl^-e, 8 0 0-1 1 5 0t 
(&4L<I19 0 0-1 1 0 CC) OSST'l 55>-8 
B#ra (0iL<li3 0^~2Bfra) ©JRteffllSSr, K 

*Kisjgric$ftS. ftis, Hfttt#ffl«t L-Cfl, K5 
[00 5 0] r^LTlRlKfbXgSrtT^rtliiUfiM^ 

04 (a) ic^i-j;e)i£j?£5~5 onmmmnmitm. 
mm mmtm 2 0 7«*ns. ft^wic, 
s*i^2 o 7imnmt(ommw-t lx®&\^ mitm 

m$&2 0 6liBJ*TFTS0 t K7'1'-'<-TFTroy , — h 

tmmt Lxmm-rZo ftis, fsn&fto^fes^Lft^ 
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i>K mmTFTRTf h~y<</<-T FT izmir Ltzmt%. 

h ilfetltlg 2 0 6 4:, troT»¥f*i 

2 0 3, 2 0 4 t<D#ffi(djo^Tt>^t;RJS^itfT-r 

5, ^©fc*, *»W{c®*TFTroy-M6l»R2 o 

6 ©SiJStt 5 0-2 0 OnmgSt^S. 

[0 0 5 1] ::5LTj»iJKfcl£&irrLfc&, ftld, 
04 (b) IC^i-«t o \C Vyj /<-TFT©y- hffiH 

Vf—YWG) 2 0 9 (NTFTffllJ) , 2 10 (PTF 
T« , jH*TFT»y-hEISl 2 1 

l , ««rS*w±Sl5Ei» (±8MtS) 2 l 2 10 

z> 0 zixb<D&m%k mm) ©mico^t^ hu: 

*l5 0 "t&t^, ®MSilll2 0 7£J&*LfcS«2 0 
1 £0 1 (C^ LfcR^f--^ 2 rtMAixT^x— v> 
4±leiftgU 5fel-y- hftft|g2 0 6 £JBj*Lfc»£- 

tmm^Lxum mm) tm, i-fcfc>^*tBm** 

r — ^4l«IS2 0 1 icqtajL, MBig|2 0 9 

~2 1 1, ±SBiatSl2 1 2SrJg*-t-S. w 
a5lcJ;oT^ri(ilS«l l©»ft£fej»U /X/WL3 a 
£K1£2 0 1 irW*a*fW*fi[filH««:^«)»^Lfci:*> 20 
U^I(l$-&Sri:tc«tU, #Ei*$m&g«*2 0 1± 

— -V^SrfroT-^- 1-12^2 0 9-2 1 1, 
±SflI2$|2 1 2^|-MM«t5:Hit-t5 0 
[0 0 5 2] r©4?i-LT&ia$WM£*u #(C± 

SBia«i2 i 2«^nsr £{e49, -o±gi5E^2 
1 2 tgriEo u > k-tw* 204b, is^umit^m 

fiSc£ft-5„ (WE) Iflsk t*i?*)iiTOat 30 
JSSr v^l» KflsLfcAH-yyiNf K, *flsLfc*ft* 

[0053] ft*;, me>y- heir 2 09-211, 

±SBE»2 1 2lCJB)«(Cj!>fcoTt>, SffiiRlCVDife* 40 

^^ffl-r^r t^-e#6o ifc, y-na^2 1 mm 

- hEB2 0 9-2 1 l:fc4UWS*©±g|SIli$2 1 

y^xvigi (*fci4Tg*^s*m/^^^^xvv'!; 

©#*R£ffl<^6 r t bX'Z -So 

[0 0 5 4] &I^T\ y- f-Eg|2 0 9-2 1 l*>4tf 
GM#S*©±g|5ejg| 2 1 2£goT2 5 nmg£©IP£ 50 
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©Mfttl!5R2 1 3 rfl>£{Bi*ffll2 1 3 

Il^ffll^^MinllgfS)^ CVD&m 

13(4, y- 0 9-2 l i*34tf{fcJ^i;©± 

miB2 l 2<73^b^KC<bPlB#(c, sic:S*|jS-e/j:5 

UT««6i-5t©i:/£5. I<ki*R2 13 

ZT&m-ZmtoMk LT, 7k*£^tf#* (Mz-&T> 
*=.T13*) J:ffl^fe7'7X-7M1^5 ^ tf4^T* 

[0 0 5 5] &^T\ ^f B fiII (H**i") £ffM 
L, E^tf^fciSS^tt^s/^^ffoTl^ 

(c) IC*1-4 o\Z^4 YV*— )V2 1 4-2 1 8£Jg 
fiJcT^o f-l' K?*-/W2 1 4-2 1 8M&Lfc<b, 
¥?Sftjf2 0 3, 2 0 4lC*tL, K-^iiLty> 
ro^sJPlrff 5o C»B#, y-hEH2 0 9-2 1 1, % 

ttmm(D±.%mm2 1 2*34^^ k^^-^2 1 4- 

2 1 8 ? bt£*), g BS^WJC^^ffi^ 2 1 9 

-2 2 3*S^$ixS. ^fffl.Mmi&2 1 9-2 2 3 legs 
JD"f5 1) ^»2t^lcoV^Tl4, 5 x l 0" - 1 X 1 0 2 ' 
atoms/ cm 3 k ft S 4 5 l-fSfii51"S 0 L> > 

©8^nigf4, Sfi^msrfi 1 Htwy/7yf-: ^ 

h^-^^Srfflv>Tt.4^o 
[0 0 5 6] ^^T*, 0 4 (d) \C^-TX 9i-f--f 

t-^2 14-2 1 8 SrBfciU ffvy y©iaoig?r 

fiitjEicayip^iis y ><75iigi4, 5x10" - sxio 

atoms/cm 3 ir 4 5 l-W®-t"€>„ 0 
4 (c) lO^LfcIg-klUlile, y >©j^.JDXSf4K» 

Tt4t\ 

[0 0 5 7] -<OXSIc4<9 CMOS@IS«:igrttiN 
T FTOy-7g^ 2 2 4, LDDi«2 2 5, f + ^ 

^Bj$.mi$2 2 6mmztiz>o iiTFT<oy 

-^i«2 2 7, KH'^I«2 2 8 > LDDW2 2 
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9a, 2 2 9 b, f-->r*^&LffifL 230a, 230b 
JlWf&Ztlo £ fel-s #Jf£*OT35BfI2 3 1 ^ffM 
$ft5o CMOS@3gOPTFT<t&S$ii£{C>b 
NTFTi ISllitCffijijg^^m^ 2 3 2 tm&L £ *L 

■So 

[0 0 5 8] El 5 (a) tC^-t-i 9ICCMOS 

3, 2 3 4t'Il\ K-y7C*i L-C*'a ^O^Pftff 

{fc#J{Cfi, 1X10" ~3X10" atoms/cm 3 

[0 0 5 9] ZtDXm^X'O, CMOS|El!S?r1i)7g1-5 20 
PTFT©y-^®i2 3 5 1 FKyIi2 3 6, f 
t*MMffi«2 3 7HM^n5„ CMOSIH 
SSWNTFTO KL-f>M$2 3 8 t>Wf&tStlZ> 0 & 
*3, mifEK-t 0 v^Wi^(±*Fy{cPS^$^-f, 0iJx.l£l2 
4 (b) {C^LfcIgm, K^*-^2 1 4~2 1 

xfrtixn-ixt 30 

[0 0 6 0] Z<D£olcLX±X<DyF1&ym%ii:1&l£L 
feTLtzb, 05 (b) ir^i-i h-^y.y 2 3 

3, 2 3 4^t5„ LT, 85*11 Lfc**fi*J©fiH4 

^ct«2 3 9~2 4 1 > y-^ii2 4 3~2 4 5, K 
W yfH$ 2 4 6-2 4 8 ZMtfLirZ. iSttibSrfi 1 5 £ 
ftT-fcftf£, 3 0 0 ~ 7 0 O'CwaS^fflT' 2 Rf PbISS 
"C+^-C*>5!J*» ::tU 7 5 0-1 1 5 0°Ctf>ffig 

mmx-2 o#-i 2m^<DmvmTM^n 

fL-r 5 t m mz. % f- + * >m^m l t <^fc = y 

[0061] &^r% ®5 ( c ) \^-r±oizffltmm 
mffl&mm 249 ©ffMico^-c hue^h 1 1-^ t 



mm 2003-197612 
16 

#.T"y-^.gd^2 5 0~2 5 2, KU--<>Sd^2 5 3, 
2 5 4BMt5. CtKbgfiiUCO^Tfc, fiuK©01 
lC^Lfc/^-->^gl £ffl^5*&7Wfmi!£T- 

mmmi nc^-ox^^-^y^m&KD/ xvu?L3 a 

y b*-^ft\c&mz.A'0&tffahXh& 0 4*3, 

J; 5ICLTffM"f ^y — y-lfi^2 5 0-2 5 2, KW 

yE^2 5 3, 2 5 4l£Ol^Tfi, m^itT/U ^ n 17 A 

ft t -r 5 ^ * >mxmAstmmmxwm 

^--y^'Ili <r>; X/U3 A^roetm* 

[0 0 6 2] flufE VE*|2 5 3(i, CM 

O S IfilSSftffM-t 5 N T F T *3 J; t>* P T F T IC#ii<75ia 

2 5 2, 2 5 3, 2 5 4ftffM-T5 ' ilCi 

Ky^-TFT&it/iliStTFT;^ 
ffM$tL5 0 3 >8f2 5 5 £7FM 

-T5„ 3 >8I2 5 5 t LTfi, ^ftS* 

)g, mitmitmrnm, mmitmmm, ^tatztiho) 
&mm t mtmmrn t (ommwkzm v > -5 r t &x s c 

:®J: v"<— >3 ^2 5 5tOffMi-fcfcoT 
[0 0 6 3] 4*5, $fb&*RS:}B#-f 5iiii8Uii: L 

TFTcDgttJf (ij£*ft:JB) 

[oo6 4] #t^x\ m2mrmmm2 5 6 1 lt^jx 

ff 1 nmW-<OTt V/m&Bf&i-Zo ZLX. Z<D±IZ 
3-f^m%:2 0 0 nmCDi¥$|C^LT^^-=Vy*ft 

m\ ^y-yy-^^y 2 5 7ftJfM-T5 0 ^T*, ~ti 

t>%2mffl&MWk2 5 6^7^-7^^ 2 5 7 (OJgfifc 
tCfefcoTt, MIE<O01|C^Lfc^^-=Vy*iggl 

y-^y-y 2 5 7coff^icfcfcotfi, 7* n)y/77 
-f-lg^i7fy^lSMili:t5:t^< > 
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m%2 5 8 t LTfft>*7? IlvMSI^ffMLT^^ h 
U lTOHf/j;5Iitl2 5 9eM 

[0 0 6 5] £tz, Z<D®&mffi.±.lz£%U<Dm&±;U%; 
SltT^ H B 0*^*ffM-r5 r. k \Z «£ 19 , *%Wiz^^X 

m^it^mw.tLrmm^n^m^mt^^ 0 0 6 

ii, r»J; ?temmB+&Mi$1-Ztzfr<nmm-t^<Dffi 10 
i£&t£Bfl-f 5/c:fetf)0-t'<fc<9, 0 6 4>M2 6OliM|S] 
lit'feS. Z<DM^\&W.2 6 0(4, Si)ffiWHI»g*« 

[*)Sffi2 6 0»rtE«(~l4, *tftffiS2 6 OlA^Alt 

(7)^ ^ n 1/^X2 6 1 ^#3M£(t bftTfc 9 , Ztlb 
f>X2 6 1 SrffM LfcffliJlC(4, }g##J 2 6 2 
(Cj;oT*/^-^7^ 2 6 3^i£*$nTV^,, 
[0 0 6 6] :©A/^#7^ 2 6 3<75rtBftl]IC(i, fill 20 

tzW.mx-£>;<—tty* 2 6 3<D(S(3T£HICI TO^Ojg 
^®tt#f4^&S*fft®S2 6 5^ff^$tLT^ 
5, LT, w©*K^I«ffi2 6 5©rtfflflHdsKy>r 5 K 
»Rftif«5^r«8*R^P>/j:5ElR]Bl2 6 6#ffM£*i, 
$P>lcrw«tp{cjfM$tt^:*K6lS«2 6 0 irffilEIelK 
lfi^f B 1lcll2 6 7^JhJti?,r i(c4<), 

S^{c^3^^Tt>, ^»^i?^(c:fc(t3#«fi&gS!, #J 30 

;t(4*iift!Bi 2 6 4 ^*f|S]«l 2 6 5, ffiftHf 2 6 6f© 
ffMlC&I^T, m)IE(D|211 (C^Lfc/^-=^^ei 

[0 0 6 7] £/c, MISO[Hli^S«(i, jRfiSgjt^© 

[0 0 6 8] B7I4, p&am&Kj^Micjotts 
iS»gi5o»fffi«ig^^-t-iaT'fc «? , rottftftn&c 

missis 3 o o±c»isiSfi3o iasiAK$n-c«j«s 

ttfctOT'fcSo ^<£>*ffa»t£3 0 1 (CI4*iI*£3 0 

2^ffM$4xTt5ij x z(D^mnu3 0 2tmmmm3 
®mmm3 o 3u:i4, mmmwi3 o oic^m^titz^^ 
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(0/^-e-f) tmmztixts*). ztuz£^>xmvi-5> 
«ffi5rffl^t, *««I3 0 2 k<Dffl(Dm z f-<>*m\z. 
frfrZnft*Mm-tZZktfX'%Z£oKt(:oX\<^6 0 
<C*5, r^MTIi, #i§«&3 0 2 tH**1S3 0 3 t 
5 kh-Jj&mWWmkt£iX *s 9, *M 

[0 0 6 9] S^-f y^§3 0 411 0 8 (a) (C^-f 

4 5 fcJtaattSrWi"***!*^^ >?3 0 5 i:, rco 
*Lfca»©-^>f ^ o*7*-feyU3 0 6 ftfcfc 

©-efc-s. «^-r >^I3 o 4(4, *of$^/f^p 

#:/-tr/U<3 0 6W^li (jfig) ©1. 5~2{fgJS(Cff^ 
f^tltfc*), /WV^3 0 5I1 ■>!) ^y^gl^l^j; 
oTffM£*l-t</>5 0 T-T^B^T'-feA'S 0 6(4, JfcS 
iitt^W-r5 c f^-t:-^<75*7 s -fe/l-*{$:3 0 7 i, to 
rtffilc£££*ifcillft: 3 0 8 £, ^(75^(^3 0 

t>we, ffi^3 0 8 twwM^-3 0 9 t&msmztkM 
\c%m£titzb<Dx*hZo mmm^ 3 0 9 itn^m^ 

Tttzi>(T>X\ &3 1 0^'<Dg3 1 0 5-SS-t-SlSSS 

3 1 1 H^MJixTv^. :©i5Wtftf3 0 

9 £riijfe$ft3 0 8 tli« ^ftmwfe^tBZI^&S 
«fc 5l-^$ttT*5f9, #l;tf4\ fifflHS^f- 3 0 9 ©fett 

6, M&3 0 8©felif, #, & % XfiHi^ofcJ; 5 

[0 0 7 0] r<0«t5*«^*»e>*5*5l*»«IB{C*> 
otli, -r-f^D^7 , -fe/l'3 0 6IC^a5^P,l;#^P|]Jp 
£ft5<t, ^1^3 0 9^^0*^3 0 61^ 
l-TBtf|5m#05^t6]i:R3?tro^|fillc^I(ji-5 o 

0ilx.tfE6lc:*3V^**iB^±«B5 (^1«3 0 
lfflWiB) T'fcSi-T^t, 3 0 9 7 |C*3 

V^T±«lC^IbLfc«-g-, ffi<$3 0 8(7)fe (tfiRtifr, 
XliU) %fftLTS#ffl5StSf 30 9 

ofe (fisj^ife) tic/«e5 (H8 (b) # 

BR) = iit-x !MI:#oTf®Ef3 0 9/550 7 t> 
WTfU (HISSSS3 0 Offl) K®mLtzm&, M3 0 

(0 8 (c) #fiS) . «#R]*PICioT^ 

0 9(4, -?:(Z)ttl[^ft:3 o 8 km£mZX'3bZ><DX\ 

nRzmfrzittz'&iszcDtiLSi^^mgizz o ti- 

5o -r<C*>*>^, ^*ffi(C^tvri^«fii^3 0 9XI4fK 
*3 0 8<D£HtW<<Dm (»»i»P>»+») ««T$^ 

[00 7 1 ] z\<D±ot£m.$a.ftWi£m\Z.tS^Xt>. *<D 
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#<* ft 5 Klb*^ SIhIK*«U: 

-c, '>^< fct^+*^H»^*aw-e^j***ifc^r»* 

ifttt^tts y 7^ f 3 2 o i , mmi-tc io 
e>&3j^i£« 3 2 1 bzmz-xmj&z 

tltzi><DX'foZ> 0 

[0072] mun^m^m^m^b ita, ^r^h 

l otc^i-J; ^ ftflli&ro t)C»js&5„ El l o icfci^T?? 

^ 3 5 0 ItmWLX'h <0 , rcOS1g3 5 0±l«l(i^- K« 
IS 3 5 l^JBj*$ixTV>S 0 Sfc, XS3 5 0±{dliy 

5 y- h m&.Wk 352 ^tfm $ n» ife&jgg 3 

5 2±(Cl±fi-«^j»^S 3 5 3 3WBj**Jx-C^$. 

T, rcO^IS^Wffl 3 5 3±tcy-^mH3 5 4&<fc 20 

[0073] r©J:5 4ff»¥*fc**©Wili:tt» «F 
^»S{-Sffl$n5o Tftfr*>, ST, S«3 5 0±(c 

y- h«*tmsr»tfcy- h«i3 5 1 &mi&-rz 

j&T3tcii, ST, Bi(ESfi2 0 l Srll^irW-«-2 
rt^Att±ffiftiJS-±(C(S]ftfc^-e^r-v ? 4±lcttg 30 

SJtPS^S: (El^-tfrT) Wf-v ; 4l©M2 0 1 

Srpjfsss ( / xvi-fL 3a* bfli*. tsnit Ltzttmxm 
m£nxztcMf$.tt®*+ftic#imLx, mithz^ti 

Mf&nnziim^&L 9 k £ o -crjt j^ssm $ x-mm lx 

[0074] r~T\ V-bmm3 5 u&i&mottftk 
LTli, 0iJ;Ltf*nj v A, TA^-^A, ^- 40 

j* - mmcm (no) #©«s« 
Sfc #mtt/-KyT-y^, titt#yeB- 

tib<Do *><D-mh zwtmwm&mviztixm^bin 

5 0 r <o i 5 **£Bui£ Lfc±5 i^/nU»#a 9 x- 
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m 1 0 Srffft $ *T»**m«r * * y lC|Hl# $ * 
fcttH-e/ 3 a ^t,I?ft^- 2 rtfcefcffl $ 

-£5, -f5i:, li(£7*j±lc$>6/X/u3^J:9+#|cfg 
v^E^^BB^fCfcSKSf-y 2 rt[cff$j&HWefc 

fcUSft^r b\zt£Z> 0 fcfc, lf^+^<-2^#lcSS 

[0075] Ltztf-ox, Mm^x^x^mmmi i 

©ftf£&IM#PU -ftS-J: 9 / X/u?L3 a tSfi2 o l 
5^i(cJ;9, w«o^W^SrS«3 5 0 ±©/5r£#:K 

nzmm3 5o±.\cttm-tz>b, zmmmmmms 

5 o<num\z£X?f;m£thZ>z\b\c±<o , SfLLT^r 
roi^CU/^-s^glity 
- MHi 3 5 l SrffMTfttf, ?^?M-Itt5:t 

t51t4<, ?- ht«3 5 1 ^BFfM/^->lCffM 

[0 0 7 6] Wc, Z\<Df— bWM3 5 1 Zffi^tzViM 

v n&mm 352 s ^ , -©y- h^mm 

3 5 2C7>JfMl-t>, BlJfawia 1 [C^LTt^^— -V^g 
II TWiliCffll^tbtLSo h^SH3 5 2<DMf$M 

WbLxit, mfcztiz>z\bti:<m*(Dh<D&tiimBfm 
xhziK mcmmmmvmmfcbLx, &mmkv>>» 

9^&<VV^ 7yft/<!)7^v^->7^, 

> h^-= 3 r^'f K^^^/K >s***M YWs, b l J* 

K-f y h y 7A, iwk^^^ iMfc/VJ-s** 

#y ^-*->^^u-y % lyt'^n^K, ^!)7y 
fktr^yr^, ->77xf^7^ #y^5vM* 
^iz-h, TKy-y-zu^r #y*— *'^-h, *y 

ictt, fig^m, $^icrnici 5 o~4 o oicro^iao 

[0 0 7 7]ikv^. ;oy-H6ftR3 5 2±kiS« 

*m&m 353 t»riti-a*, ^©wsi^frs 353 

©JFMlct., HutecoH 1 lc*L7t^^-^>-X^S 1 # 
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ffl^^tv, *ft#jtcii, i-y?i-y^ 7v^7t^ x 

fc, #fCp-x^Wfflir$ti,54§'£iC{±. 2~5fi(75 
WTW^^7^>(7)^-il =iV- ; 2-5m<D^m^^ 

Z** y =fV- ; [ l , 2 - b : 4 , 5 ' ] 

^-7 ^ >C0M^^V ^-&t/ h y -e- ; *S©ft7i 

jJi^£ 1 -2 0f@W1-5TA^Ug&X) £:fi-f SfflfE 
=fV- ; TKy-7— v N y i/^^tW P. p' — i?T 

^drf-f-ai- U> (a-6T) ^filtcffl^ ibtt-5, S 

K (NT CD A : naphthalene tetracarboxylic dianhy 20 
dride ) , 1, 4, 5, 8 -f7^ U-^X h 7 77 
•>/'Wv ? ^' 5 K (NT CD I : naphthalene tetracarboxy 
lie diimide ) , 11, 11, 12, 12-fF7->7 
;t7h-2, (TCNNQD : tetr 

acyanonaphtho-2, 6-quinodiraethane) t£. ift^ffl "Ih£"C 

i:^<iSgm^K«3 5 0<7>y- M6JtBl3 5 2±lC 

<DbteZ„ 

[0078] m :fl)tW#Sl3 5 3±ty- 

*SH3 5 4ioJ;l)!KKytS3 5 5 £7f^)H--5/!>\ 
rtuby-* • KKyii3 5 4, 3 5 5©MC 
t>, Eli asiHBlcfflv^ix 

-5„ V-X- KKylg3 5 4 1 3 5 5 

l X'WM-ftUi. mflBroy— htS3Sl ©1^ 

V«13 5 4, 3 5 5««TOi LT»±, fliTlE<oy- 40 

hm^3 5 1 izm\>^tLZttntmm<Dtfmmm"jm 
x*hz> 0 

[0 0 7 9] z\<D£?\CLX'&t>tltzGm*mftm*, 

t%frh*%wiz&^xn*m*ttez>Gm i tmftm* 

^fil^«toT^fig§n-5wi{c«tU, ^<ZWHI#^ 
[0 0 8 0] *^<Ottm7t^g^ LTJi, Bft 
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y- HnyU^^-yirV^mT- (flELff) ^filxT^ 
S^^glCjifflpI^T'fc^.,, Hi 1, 0 1.2fi;fcfPJl 

X\ Z tlh COMICS ^Xft^r 2 0liS/TgItfe5 o 
[0 0 8 1] *rol,Tgf 2 Ofi, [US§0T"fcSia 1 1 
loiM-^l-S^roSfr-ttc, 1tic»*S^ 3 l £ . r 

tt^^s^3 1 [cm Lx%M-tzijfa\zmx*z>mm<via 
fi3 2i, ztibim-m3 2ic^ijicii^5iiii:o* 

ii^*ll3 3 bfrZtil:ti%im£htz-i>(DX\ M£B3 

iRmn^3 2<D^,^m^ mm (mmmmm) 1 
^, rtom y^-£mx.z>?-?mmmm¥k2 i# 

88:«te>K-c^5. *£H3 1 [C^fLTtt, -77F 

l-v ; X^&y:U'</U->7^^ii^?)*i<fflp|filH]Sg2 2 

*a^3 1 ^LT^sm^y- h«isic#t^$tts 

ii©flh7yy^?42h z\<nWH (DMl&byy 

Sr«lfi-5««fS*c a p fc, ft&gftc a plCjzoT 

Hh7>y^^43i 1 ;©|2fflflh7>y7^4 
3 5r7TLT#ii|&S^3 3|c«MW{C^L7tt 

3 3^l*K)S^)fcix&iMlSl«&4 1 
-0>HSMIffi4 1 t^ti5 4i©rfl|;R^il2) 

[0 0 8 2] z\<D£?tem&<Di>b\z, feMB.3ii>m 
W)£KX%i l (Dffimh y > x $ 4 2*^^i:^5<t, 
3 2 <Dm.&LtfGk1ft c a pIC{££f£ 
*U SftfifSic a pW^lCJSCT, !2©iRh7 
>-^X^4 3©»a^fllAS**5. *LT, B2«SIR 

F7>yx?4 3 <D? * */l'&frLX&mfeWfc3 3fr 

hmmmm4 i\cntiLfrmn. £bK&%&4 o^iic 

T*HRj*ffi5 4^«i«iSSlE*l5wi:^J:9» *7t954 0 
lit, «-H*2 0AO5pffi1fit(i, 

hv/i>^*vkyxmi-Z%i'9m^tz#imx<Dt£*: 

w-mmxhzmi 2\z^-rxo^, ¥-m$vw&%m<n 
mmw&4 i iDwmiK «f*3 2, *ii^m^3 3, 

[0 0 8 3] w<DJ:5nc**S*2 0«)ll3t*ffi 
ico^T, 013-01 5Srfflt^TRW-fS. 0 
13-01 5T-I4, BiK^ffiS&fL-r5'<<, ^-tDBi* 
2 OAlCo^^T<75^0^-r^,o *"f, S«^ffl&i-5<, 

>b^iBgT-ifo5 0 %ftftzm&mfrb®'oiii-rmf&b-fz 
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rtuc-yy VteM-fcofc, ¥kT)Vjj y tcll^y- 

3\ lffilWiflt'feoTtJ;< 1 -?:0>#3\ T/W$"7- 10 

[ 0 0 8 4 I *«-e«c, S^irb-C[2113 (a)KaM- 

5 0 ^ LT, rtUc^tU i&g£JEEXTTEOS (f F 

■7CVDSti0I^2 0 0-5 0 0 nmO->!)3y 
IMbKA>&/j:5Tilll«a«t (B^-fr-f) *liit5. * 

iiWSl£2 3roSSSr^3 3 5 OtlCtSLt, T*ffi 20 
{*flHl»*ffi^y7XVCVD?£(Cj; «?ff£*1]3 0-7 

i»i2 4£#y ->y a vHK^fH^-f-So rr- 

2 0 0mJ/cm 2 irf-5 0 iofcOl^TIi, 
-tW®^(pJ[C*5ft-5 U— !fiS«l^- ?f©9 0%(C 30 

m S -f 5 #flH««lcS« 5 i 9 7 -f y t*- A £ 

*S-T5o #C^T\ 013 (b) tc^-t-J;^ 

B£ (*° !J > y 3 ^BO 2 4Sr^^-=>-^UTftttO^ 

ffifB©0 1 t*Lfc^^— =^^i6fll 1 £rffll^ 

[0 0 8 6) ftv^ zcomm^LTEos^mmif 

xteh'&EFMkLX, /7X?CVDfel:i 9J¥$^l6 40 
0-1 5 OnmWv-y a ^&{U^fctt&ft;Ka>e>&£ 

y- hiii2 e SrfMi-5o :<oy- hiatus 
i srffl^fc*ftassffliir«n?*)S. ¥##112 

5 Ji, 0 1 1 (C^ Lfc^ 2 <7)j§^ h 7 y v 5 * ^43 (D^- 

^MtifM^tlti/^. oif?. Ell 3~01 51^ 
■t-KitlST'liZ«li» h 7 ^v?7.^ 4 2, 4 3ffi^ 50 
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i/^^4 3lco^T<D^-UiKL, ^ 1 <D$Ng YyVJ^ 
[0 0 8 7] *V^, H13 (c) \z^-f£o\z^ 

^>^/k t!J7'7y ^*y, ^y^x 
y 4 if OtfeJS^ b 4 * «*««*«: -y^fttcj: <o Mfo 
u y-ni4 3A 

01I^Lfc^Ny--vy'ggl ^ffl^fc7?ft7)^^pj 
3 A«rfflgBfS?#RfcJBj*-Cf fifcfc, y V9~774- 

IS, ^y^y^Ig*!::*^*— =yy©I8«r* 

2 5fc, y- bfl;&4 3 Atc^j-Lrgas-g-wicy-^ 

• KK>S«4 3 a> 4 3bS:Mt5. 4*5, ^« 
fe^^A^ ^*/Mii$ 4 3 c £fc 

[0 0 8 8] 013 (d) iC^f i JIM 

trff^L, ^ttib3i/^^ h^-/P6 o, 6irtl;4ii 

««6 2, '6 3&S*i£tf. ^©<k ^^'t'ltie 2, 
6 3<75ffl*iA^-(C^LTt,, 0 1 \Zff^ Ltzs*? 

in &m^tzjjmi>mmmfcxh<9, ztD^m^m^ 

(DS*ji^^^tc7i5„ 1-/«cfr*>, ^fe^Itt^lii 1 
l:,tot/^--y^gf l ©/X/U7L3 a ^r=i>^y 
h*-^6 0 (6 1) iC*)"(B]$-frT*5#, ^W^T'fl; 

^^h*-^6 0 (6 1) rttcg$f[CA l 9iiti > ^'bT'fc 

[0 0 8 9] i*V^T\ 013 (e) {C^t"J; 5 1-> SPbI 

mmm2 7±ic^ ft*n3 2, &m&9M3 3^t>« 

m (g|13|OT$f) tr, 01 ld*Lfc^^-=yyg 

ty* h y yy^y^-s^^yyyici'S^^-- 

<Mt5« AffWlCfJ, 1 - 2 /z mggOf 

6 3^11, m-XM.X*Bf&LXk£<. -t©*^f-t>, 
01IC^Lfc^^--^ngl *fflV^*feiS»aii 

[0 0 9 0] -t LT, #E^ro±ffi^t>Se> ct^icsr^ 

iii2 8eMu ^^^6 2ic^-r'5e:gic3 
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/urtt-ta«>jiiH2>«t 9t I TO^yfS' K— 

-~>7'LX, 2, &m&mM3 3RVM&B. 

fgi>£4 3 a (C«mW(-^1-Sffl«*<l4 1 ZJ&tfL-r 

3„ fc*>, z<DmmWM4 i«f|i:t, lilC/fLfc 

[0 0 9 1 ] ZZX\ 3 2 Rlf&m'&WM 3 3 , 

ib, iS*2 0 AFnl&PlT.5fi5§g5 0riWt£ft-O>-S<D 

T*fc5„ lt, :©i^<cMwt>i[c, JEMbrnm 

(wm) {igt^rojsiawws5 o twffiuctis 20 

H*tLfcW*2 0 Artl^iaiil^Mt^. ~»IE 

^bh5. ^-=y^gf i fcioTETL^iSl^ 

ft±ffifflte±fcfflttfc:KffiT*x-^4±lc*{IL, $ 
fete- ric«fiF@^$-arS 0 ifc, i&SJOSLTf&gfB 

(ia*-tt-f) wf-^4±wiS2 3*mmu 30 

Mm £ tit # fc Jli&Stm LT, fc 5 v n 

tt@fcL*§5rfiglcpgLT:J3< 0 fW« 

Jpj»^& 9 \z x o TFJr * -einsft L Tfc < „ 
[0092] r r T\ iM^iwifMWi LTfi, 

,W<^SI#, h^x^T^if*, *y^ 

Zo ^ftftt-li, 4#Bf!B8 63-70257 ^\ |5} 6 3 - 
1 7 5 8 6 0 ^kfg, ftfflW- 2- 1 3 5 3 5 9^ [^2 
- 1 3 5 3 6 1^ 1^2-209988^-, P3-37 
9 9 2f, [513-15218 4'^«JCSE<ft $4xTV^5 

#£L<, «fTfc4, 4' -t** (N (3 -^f/U7i 
9fcLTt>J;<, $f>(ciE?Lj£ASi:iE?LiMillg*^ 50 
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iStffitLTtt, 0!lx.tf^7^n->T=y (CuPc) 
P7i-i/yt'-uy, l, i - 1'^- (4-n, n- 

v" h U /\s7 ?/7i — 7l0 v-^n^dff-y, hy^. (8 

-t Ko^-y^y y /— ao r/w5=i?A^ds^ff f>ix 

5#\ #Ic^7^d->T-> (CuPc) ^rfflv^co^ 
ff* Lv\ 

[0 0 9 3] -(DkoteMf&ttn&M&LtzkoiZtim 

y Ttfxicmwzittcyimxs x/u?L3 a a>e> 

-v >v<- 2 rttc^tf^isitfaa* r i I- X <0 , El l 
4 (a) ic^Ti 3l^©Mtt»iM<bLfctItii 

ttMft l l o»ff SrMfP U r itfc J: u / X/w?L 3ail 
fi2 3 k(omtt$)MZn®&$:^'ibnjELtzb*i<9 \c& 
MZltZZ b\c£<9 y l\<DMf&&n5 6^rS«2 3±W 
0f^4S, -r^^*jfigS 5 0 lcH£ixfc#i!Sf 2 0 a© 

rfS*f»Srii* 2 o A±{c#tai-5 k s r wffMWfiS 
i2 3wfiSt-*-eftflJ$n-5r ticJ: 9, ?^ft:Lfc5 

ic J; 9 , ffMWI^f 5 6 tttUt 5 0 ^itti 
^Sr^^Klh^tLTV^o 
[0 0 9 4] ^WJ: 5(-P±HJ§nfcffMTO5 6£*£tt 
2 3±icT^{LLfca-a-lc:ii, S«2 s^K^^+y^^ 

^O^a$rtT9ri:lcJ;i5, 014 (b) tc^-TJ;?!- 
®**1S4 1±K, H*troiE?LttaiS 4 0AeMt5 
r,tt>T'#S 0 ^rT% nttU$ttfc^ttW5 6^S$g 
2 3±lCT@{kLfc^lC|J > HtfEroMS^ff 0 L\k?l 

<. mvx%ytm<DMf$. : kft?. "©i? ^ietl 

tti£J|4 0 AW^ICft^T, Su^L/cJ; o^myfa 
isT-y (CuPc) Zt&m^XJEK&Km&J&tfLi-Z 
i9iCLTt>«tV\ #|CIE7L^1 4 0 A(7)ffM 

{cjtSoT]E?LaASiSrii*«a4 mmc^u, 

[0 0 9 5] &l^-C\ 5tWjE?L$i^ (RLF/X»iiE?l 

^a^) omjm®<D®&kmmz lt, bu ( c ) 
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15 (a) jcj^£5fc*3feS4 0B£J&£-f5 o «3fc 

j tfy^:^ *-y-x>^, ??y> 

->T-^^t*rofe*|g, 8-t Kndr/ y ^joj; 10 
1781, IU59-19439 3 -!§-£#^{.:Egi£;h,T 

[0096] %itmwmmt Lxmfrf-nattifcm 

T\ iRFtd, SDf-^i^ iKll-p-?!-^ 

■t(DSS*ft:|±. TfSft^it (1) -ejS*h5ll9SU¥ 
5„ «fc9iIU¥&0«Jt^t><t5*s, (1) -e* 
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5 C U\ 
-Ar-CR = CR' — (1 ) 

[rw-C, Aril *Sfe-g-HlBB^i-SK*Jg^»*S4 

R, R' tt^ft-PtUtt&lc*** j^»$cl~2 

4~2 0®tt*fltfc4to, ft S#a»f>iStf 

H7hS?r*-t- 0 ] 
[0 0 9 7] »K5H-**fftt, fc^sS ( 1 ) 

■c^Tfciv^. 4^, ft^it (i) -c^&mmnML 
7? ks, -<$ K*4^**rt-***s©j|i4fc-eate$ 

«: (l) ©ArtLtli, #S*S£fcBfl-S--rSR»St J f- 

m^4i@a±2 oe«T^e>^5Ty-u>£47t»iii 
*«ft£4&s-efc 9 , TS©fc¥a (2) -c^-r^sK 

[0 0 9 8] 

[fbi] 



(16) 



-tf" "C? 
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R32 R33 



R16 Ri5 



R 2 3 R22 R 3t~^ ^—^28 
R30 R29 

R4I 



R38 ^41 ^46 

R^*. ^ 



R 36 

R50 R51 




R61 y R 62 



^58 R 60 



R49 — < \_>f~ R 52 R 56 — ^ 
R48 — — R 55 — ^ 

R47 R54 R53 

R71 R73 



r 75 

R 84 , R 85 RgoRgi 
R83 — ^ R 86 ^09 — ^~ R 92 

R 82— <\ ^— R 87 ^88 — (\ 'N 




'(2) 



[0099] rtif)©/ < c^t*7i-uyl > 

t"T7rc= U>"g, g&t*7:n-UXg, 

-9, 1 o-v^a^, H&7^ h7ty- 9, 10- 

-2, ^^l/^SftiU'g&^i- 1/ 

7 I =i/>l 1 -7-7^ U>-^/U£, flJv^-2. 5 

[0 10 0] flS^at (1) ©R> R* ^7KS4/c(±v'T 
1~2 OcDT/V-^A-Si: LTIi, > fvt-£ x 31 ^vug, 

7°ntvus, ^^us. ^<>^/um. -■^v'/n, 

bit. ^^S, ^fvug, -<>*f->v^ ^df -wi'S, 50 



li, 7i-;H> 4-Cl~C127/l'3^'>7i^ 

s (ci~ci 2\±mmwL\ ~i 2tfc5;i^f 0 

WTtPI1tT'$5 5o ) s 4-Cl~C127/^7x 

=^*, 1— 2—ry=?-;umtj:t'j>m^£ 

tlZo *«E^I»tt©«^A>t>»4ft^ (1) ©Ari\ 
1 ol^±(7)J^^ic4~2 OOT^^/wS, 7/l^dr->£ 

b a tfnfc s & w l t ^ -5 r t ^» s l i \ 

[0101] ' tlb<Dm&&t LTi±UT<Dk<Dfim^ 
^<>3-;um. ^^f^S, ^fvug, ^Tvu 

J^S!i&4~2 0©7/l-3*->lt LTIi, T'h* 

**->g, ^-^^/u^-df^s, 9 f ->A'**->a, 7* y 
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s, ^y^/u^m. *??-^?-*mtw-£^\ ry 

-^ItLTIi, 7i=/l'| 1 4-Cl~C127^3 
^->7m=/WS, 4-C1-C1 27M/l-7i=^ 

ns„ mmmk&m&t lt{±2-^-^s, 2-e 10 

py/VS, 2-7y^£, 2-, 3-$fcli4-f yi? 

[0102] fc*5, HWEi«$H-*##fi, yy?J», y" 
SWc^v^I^tfeofbi^o ^^toft^iR 20 

-C*3t 4: #f -5 t © *s ffi 1/ ^6 *i -5 . 

[0103] mmft*%ftmzMLxmm*&im-$-zm 

RMteh<DbLX\*, 7on*^, mt/f-^ 

ti±, SH^a^y ^I'X&g-ei o 3 ~io' t-*> 

SL«igo-g-H-icT'»*L<(i4~l 00 0 0, $>bic 
$fSL<ii5~3 0 0 0, #}C^*L<lil 0~2 0 0 

[0 10 4] n©J:5/j:*^**ff©^iSfti:LT 

yi-T t 2 oJg-g- Lfc VT/^r t K-fk-g-^ 7!) 

SA>bOWi t t i gKf&^^^ti-So ftiKO-g- 

5„ ry-u^S(c/NDywk>^S^ 2 o 
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it«r^x51i:^T*f 5<OT% {fc^it (1) t^^ns 
* 9 E UHfitf* 5 0^e/u%JW±i:^-5J: 9lc*nj^LTtt 
ii*, *a-g-LTtJ;^ 0 Wi t t i g 

[0 10 5] Sfelc&ftWlc, mfEJBJ^***© l o 

BJ1"5o 0iJxf4\ Wi t t i gRJ&KJ^iSi^l&ftft 

ft£-#K £9*ftiftlcE4 s 0fl*tf2, 5-i>^-^^ 
z^^at; KM*, hy7i^*x7^viKii; 

£*T***=*.Ai£&-g-|$U ^tlk i/T/^t fit 
±9 AfcMfcfi, fllfctf, 7i/7?WrtK 
t£\ 0ilx.(f3i^/U7'/u=>— A'fK y =f-$J*x- b*i/ K 
^ffl^TM^SWi t t i gRl£JCj:0, 7^ = 1/ 
>t'-u>"g£:2, 5-Wf;^-7-p-7i = 

*S£ft£#5fc*|C2ffimW±rov*;**~-7A 

% *s i t>V $ rc 2 mm U±. <r> ~y 7 iv^f t Km-&* S: 5 
[0106] H«aa©i«#**#tta»feft53BjteJi 

- - v ^gg 1 |c J; o T^^ISS $ ixfcffigWH* 

2 0Aicwai$n, /<^-=^^$*ts. lata© 

%3t^«<!; LT{4, hMffl:^ h$t»«:SaiPLfc 
[0 10 7] Z.<D£ot£$&yttfnk LXlt, *XbW& 

O^st (3) IC7F-ri5lciO?fMi£ft6^<tlcJ;o 

»SSESrl»*U-C3B*Ji^U#5't>©'t)*> 

[0 10 8] 
[ft 2] 
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(18) 
150"Cx4hr 

mm 



PPV 
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•(3) 



[0 10 9] HE««^tf«Ht£*l±Hfc-ei*^a** 

, @ f t L fc ft 4 K^FK * ffM-t 5 „ 
[0 110] £©J:5 4K#***Mfc£**LTHu #J 

x_tf/#y 7U-uyf=uy^| u\ y r y-u- 
ft#y 7!) — u^t'^u^i: LTfi, PPV (*°y 

7-7i=wyt'-i^y) ) % mo-ppv (*'!) 

(2, 5 -v^ h^r->- 1 , 4-7i=^t"=l' 
y) ) , CN-PPV (Tffy (2, 5-V*~~*~SJV* 
dfv'-l, 4-7i = uy- (1-v-T/f— u 

MEH-PPV (-f !i [2-^ h^->"-5-* 



* (2* -if/K^-Wl't^V') ] -/<7-7i = uy 

t*-u>-) , ^©ppvii^ ptv (/try (2, 5 

-fiil/yt"=uy) ) ^C0#U (T/Udr/U^-^l-7^ 
10 y) , PFV (7i-°V (2, 5-7!)l/yt'-UV) ) , 
*Ky (/N77i = Uy) , #y T/u^/u^/M-u-:/^ 
ptf bftStf*, 4*>-Ctfc^S: (4) C/TtJ:5!!CPP 

(5) ic^-f J; otetfV 7/i'^i'7/u^i'y (Aftffrlc 
fiffc^it (6) \z.7*-ir Zoti-RVT fr*/^ )vitv^% 

20 [0111] 

[fk3] 




Hi 3 C 6 0 CN 



0C 6 H, 3 




CN OC 6 H, 3 
0C 6 Hi3 CN _p pv 



/OCHa 

H 3 CO' 



MO-PPV 




[0 112] 



MEH-PPV 
[fk4] 



•(4) 
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(19) 




R R 

PAF-copolymer 
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•(5) 



[0 1 13] 




...(6) 



[oi i4] &43, mzp pvwm<r>mz&%:m&tefii. 

5^f/i)/w« (Alq3) !)yUlf7i = 

A% S^l-f^it (7) l;/TtBeBq2^Zn (OX 
Z) , „ -t LTT PD, ALO, DPVB i *?©ft3l5«J: 




ni/-h, ^yy't^/^/^yy, ;i/7Vy, 7it 

[0 115] 
[fc6] 



BeBg2 




[0 116]-*, :©i5^htt|H;iJi$n5 



Zn(0XZ) 2 

♦••(7) 



(20) 
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[0117] Jtc*;. ::r*^9tSlWiii 16* 
CD K-7tc i^)tlSi(R^«fi(D^tc c toT > 0iJx.li* 

So 

[0 118] «ftfe!ti LTIi, #fe<753§£7t£36ft-f 
5f*l*»)tt5l^, U— tf-£*<DDCM- 1 . 

mzm^mmt. U\ r ixib £P PV/i 

tot, JPift^a-rtLfi, 20 

[0 119] »fec53Sfe*Sr*3t-t-5**S*JK 
fi£-f5lS£\ y ^TVv, DC JTfeiV 

Tk^tt^W-T 5 P P VfliflEffTife 5 */U#= £ Ai&tC K 
[0 12 0] £<blc, Wfe<75^fe5t^^*1-5IS*Ji^* 
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